Cytokine regulation of beta-adrenergic responses in airway smooth muscle.
Decreased responsiveness to beta-adrenergic receptor agonists is a characteristic feature of human asthma. One explanation for this observation is that cytokines released in the asthmatic airway have direct effects on airway smooth muscle cells that reduce the ability of the cells to relax in response to beta-agonists. This review summarizes data indicating that both inflammatory cytokines, such as IL-1beta and TNF-alpha, and Th2 cytokines, such as IL-13 and IL-5, have the capacity to decrease the ability of cultured airway smooth muscle cells to relax or to generate cyclic AMP in response to beta-agonists, such as isoproterenol. These effects are observed in smooth muscle from human airways and airway smooth muscle of other species. In human airway smooth muscle, the effects of IL-1beta and TNF-alpha appear to be mediated through expression of cyclooxygenase-2, whereas the effect of IL-13 requires activation of the extracellular signal-regulated kinase-mitogen-activated protein kinase pathway. IL-1beta and TNF-alpha also inhibit the ability of beta-agonists to drive airway smooth muscle gene expression through pathways dependent on cyclic AMP response elements. Understanding the mechanistic basis for the effects of these cytokines may prove to be an important step in improving the efficacy of beta-agonists for the treatment of asthma.